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Fig. 1 The content of components in each layer during ageing

at 70 °C for 1.2x107 s and the tensile stress of specimen
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Fig.2 The morphology of exterior and interior of propellant

when aged 3.6x10° s at 70 °C
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Fig.3 Photograph of the specimen after tensile test
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at 60 °C for 1.7x10” s and the tensile stress of specimen
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Fig.5 The content of components in each layer during ageing at 50 °C for 2.3x10’ s and the tensile stress of specimen

1. 4 FnlE 5 B8] H1,60,50 °C %Akt 2 op 4 414> &
HAKS 70 CEfpd P RA—5; 5 70 CH
60 °CH# kit e LA 5,50 C#&4k 2.3x107 s B, #fF
HEFI N ADT & AN (KT 40% ) iK1 ) 4 Pk Be
INTCgEAE i — 2R W] AD1 & &5 GAP H#E#5| J) %
PEREA . LTI, 50,60,70 CEibit fid, i+
45 NG BTTN FmAefb a3 —3; —F ARk E i
RN A 2 A 2 R QU AR TS &Y
WO R Y HOE S B AR . P R B D) Fy 5
fbfig (E,) J& R iR 21 43 32 B 0 37 0 % DL R i ik
M 5 R A A B S 80, mT DLAR G Ok i R A oy
TERSHLEE , S 17 X R BORE 107 %) B A B8 4 it 4 1L 2R 8 45

S R, HE T NG f1 BTTN B9 £ WP #00E 1k Bk &
PR
3.2.1 RMY BFENEE E,

50,60 °CHI1 70 °C =™l B & Ak Ja D A5 A 4 2 7]
wZ AR )Z H NG BTTN Wk B ¢ 5 a5k H
c=k, t+k, € +biIE AT LA B AW H K, k, b WLE T,

HHER 1 AL HESER) )2 A k4R K
ok, /MR Z X R NG Fil BTTN 78 #E gk 57 45 )2 i
S B2 P B ) G 5T Arrhenius 23 5L,
BRI (1) K ff 2 W BOE L fE E,

Ea
RT ()

In[k,]=A-

R OR[ENRBE TR A 2 T4 323 b Rb o RS 4 o B4R AR kL kR b
Table 1 The fitting rate constants k,, k,and b of two components in propellant, liner and insulation at different temperatures
propellant liner insulation
components /TOC k, b k, b k, k, b
/mol + kg™ =57 /mol - kg™ /mol « kg™ + s /mol - kg™’ /mol + kg™ +s7 /mol - kg™ -5 /mol - kg
50 -5.19x107'° 0.38 6.02x107"° 0.12 5.21x107"° -1.63x107"7  4.52x10°*
NG 60 -6.18x107"° 0.38 19.9x107"° 0.11 8.50x107"° -3.47x107"7  6.09x107°
70 -21.9x107"° 0.37 40.2x107"° 0.12 13.3x107'° -7.46x107"7  7.73x107?
50 -3.73x107"° 0.35 2.96x107"° 0.07 3.21x107"° -1.76x107"7  1.78x107*
BTTN 60 -5.69x107'° 0.34 13.0x107'° 0.07 5.89x107"° -3.32x107"7  3.16x10°?
70 -17.2x107"° 0.34 40.9x107"° 0.07 8.29x107"° -4.13x107"7  4.02x107*
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Table 3 The diffusion coefficients of NG and BTTN in propellant, liner and insulation at different temperatures

D/m? - 57!
temperature
oC NG BTTN
propellant liner insulation propellant liner insulation
50 46.2x107'® 0.52x107"8 0.22x107'® 42.1x107'® 0.18x107"® 0.06x107"8
60 62.9%x107"8 3.10x107'® 0.55%x107'® 48.9%x107"8 1.70x107'8 0.18x107"8
70 757.9%x107"8 10.0x107'® 1.18x107'® 359.1x107"8 11.8x107'8 0.80x107"8
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Migration Kinetics of Ingredient in GAP Propellant and Its Bonding System

YANG Qiu-qiu, NIE Hai-ying, HUANG Zhi-ping
( Hubei Institute of Aerospace Chemotechnology, Xiangyang 441003, China)

Abstract: The migrating components in the interface of the bonded samples of glycidyl azide polymer( GAP) based propellant/
Hydroyl-Terminated Polybutadiene (HTPB) based liner/Ethylene-Propylene-DieneMischpolymere (EPDM) based insulation were
determined by high performance liquid chromatography (HPLC) after aged at 50, 60 °C and 70 °C. The apparent migration activa-
tion energy(E,) and the average diffusion coefficients ( D) of the migrating components were determined. The results show that
during aging nitrate ester plasticizers of nitroglycerine(NG) and 1,2 ,4-Butanetriol Trinitrate( BTTN ) migrated from propellant to
liner and insulation. The E, values of NG and BTTN were among 43-121 k] - mol™" and their average diffusion coefficients were in
the range of 107'°=107"* m* - s™'. The amine stabilizers of AD1 and AD2 were found to migrate during curing of the samples,
while during storage, consumption of them was the main phenomenon. It could also be concluded that the content of AD1 had
correlation with the mechanic property of the bonding system. When content of AD1 was less than 40% , the tensile strength of the
samples decreased sharply.

Key words: glycidyl azide polymer( GAP) ; migration;activation energy;diffusion coefficients
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